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im^m 1 2 ] laiaaMi^lcfct-tS BafB^M#m«M*^i«lalfii^^MJtT' 
o 

v>s r i: ^nwLt-t^m^m 1 — 12 ® v>-rti*^ i iB«®«^}Bcm*^o 
1 — 14 <z)v^■rtl*^ 1 fa®®«^scmm^o 

© Jbas IC trf iB«=K ^ Ifil IC m -r S :r - 7^ - 7N > y ^ S: ^ t- -5 - A :^ 

Uy^ 5:fix.T V>S :! ii 1 — 14 ®V^•r4^*^ 1 iB«®m^=^Sc 
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<fc »j m^mz^m^^n^ r i: ^!^mti-r^m^m 1 9 mm(Dm^:^m. 

m.mizmn^n. mmmmmmif^mm±mmmnmrizmm^tit=Lmmt hxm 
\zmn-^t\>. mum.mmM.ii^m^^mmmmM±,\zmm'^t\>t^nmt. x^xmrn-^ 
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7 ~ 2 6 ® 1 ia^®igjg;&^„ 

/\'^D»>^^S::&M-r-5Xg$:-^tf3i:S:i^^h-r^»*]Sl 7-2 7®v%'rtiA^ 
1 ia«®^5t^^o 
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m^m 3 2 ] mmmmmmit. mmmni^(D±mm u < tttaia^M^n 
[^^^3 3] mmmmmmt. mmm^m^mjSLXfmm^mmmnmm 

m^mz 6] mm^mmmit. mm^mmmmmrizmm^tir^mmx 
S)sri:S:#i$i:'rs»*«3 omm(Dm^mm. 

^^^^P^ b T V > S d f S 3 0 IBftO^^^S.. 

^agLTV>SZli:$:#^t-r-5»^^3 0—4 0 V>-rtl*^ 1 fB®CD^^^«= 

^LTv\s^i:$:#^i:t-<s»^^3 o~4 1 ®v^■ftl*^ ifBa<Z)^^^g. 

mizis»^mmx&^zii^!f^Uii-t^m^ms o~4 2ov^•r4^*^lla«®^ 
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® JiSP ICMIH«« lC5|ifT& ;^ Inj icgl^m-t -5 - 7t - A > S S - A y 

u>y^^mxx\^^:iii^mm.t-t^m^ms o~4 3®v>-r4x*^ifB«©^^ 

^v^^ctt5e■rsfi^e^cl^^JS;nTv^-5zl^:^#^i:■r-5^#^3 0—4 5(Dv^•r 
ti*> 1 ia«®^^^e„ 

[0 0 0 1] 

[0 0 0 2] 
[tJ63l5®fi^^g] 

field emission display) f)^^ |^@®inl^ 5:^2^11 bJ&V>?^^M(Z)«^Scm^® 
Tl^>f S:«ix.;fe¥®J^^3t^>f ;^■^l^-r^:LT^e>tlTV^§„ spindtj^ 
?^I^S$:MV>feFED«>^3l&Matt, ?^|^ST l^-f ^^M^S =fe>® C RT (cathod 
e ray tube) tmmiZ. mmt)^ L t=.^ - hmMK^ ijn^^M^^iCBlti!, 

[0 0 0 3] 

®«^-®i:bT^M-Jiifi^f*^-^M (MIM) «|jt(D«^JJcmm^-^^*> 
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[0 0 0 4] 
[0 0 0 5] 

m7L\t. #^^7-6 5 7 1 0-^lCfB^(D^^(Z)<fc-5lC, Sfii^^ilcM® $ «iS 

*:eMm«iiSli 1X1 0"^A/cm2^^-?r. m^jKm^^ttO. 1 %^sic-r^ 

[0 0 0 6] 

(forming) ilV^^^a*^i£^M'rfe So 7 tI" - ^ > ^^a^i^^*)»^>S$e^^SS 
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[0 0 0 8] 

mmtfm^ i^^ott^ mm] 

[0 0 0 9] 
[0 0 10] 
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[0 0 1 1] 

m^nx^^^^ziii^ii^miit^o 

[0 0 12] 

tit=.mmx'&^^:ii^mmt.-t^o 

[0 0 13] 

JgcJeil^T' 5 0 n mjeAJi® Mff 3t -r S 3 5: i: -r ^ „ 
[0 0 14] 
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[0 0 15] 

m-t^^mmmmmmmnimii. ^^tim^miiim^(Dmi^:^mx:^^x. 

[001 6 ] 

:^mm(Dm^mmm'f-(Dmm:&miz^\>^xii. mm^mmmmmmmjimcDW. 

m^tit^mmt:vxmm.^ti^^ii^nmii-t^o 

:^^m(Dn^mmmif'(omm:^miz^\'^xit. mmmmmi^^wtH^jimiz^ 
v^T, mmn'f-^^miimm^mmmmmii(Dmizm&^mMi^^'::>^mmi^<D 

[0 0 17] 

^^m<Dm^miiim'f-<Dmi^:^miz:S3\'^xit. f^M^tir=.mmm&it. ±m-r 
:^mm<Dm^mmm'f-(Dmm:^miz^\'^x\,t. mmmmi^mm.j:m(Dm.mzm 
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[0 0 19] 

[0 0 2 0] 

[0 0 2 1] 
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- /^ > ^ t- S - A o «y ^ -r -5 X® 5: ^ t^ i: S: i: -r S o 
[0 0 2 2] 

i-t e> tiT V ^ -5 5: #^ -r = 

[0 0 2 3] 
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[0 0 2 4] 

*i feSMT' & S r ^ S: S „ 

[0 0 2 5] 

miim^m(i^^vx\>^^:it^!^mt.t^. 

[0 0 2 6] 

:^nm<Dm^mmK m^x it. mmmmm iz ^ n^mm±mmmnmi)mmm 
mi^m±xm^ l r v^ e r i: t -r s . 

[0 0 2 7] 

M ic tt -5 IHIS ^ s r ?: #m -r s o 

^nm<Dm^mmK^\'^xit. mmmmmizi5\i^xmf'^m^x v>s r i: 
m b j&^c) -e ® ±^ icitsB^« i^a cg^ ffi -r -5 :r - A - /\ > ygp s: ;t i- -6 
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[0 0 2 8] 
[0 0 2 9] 

[f^ffl] 

mxiiifimizmmxiimmit^mfj'^t£^^mmmi)'^mn^tix\e^^<DX'. ^® 

[0 0 3 0] 

^^©m^-scffi^^ii. ®m/N';i/>^®^3^£^., m^m«Si[^®«^Sfm^x. m^x- 

[0 0 3 1] 

[^^©IISS®?^M] 

js^T, :^mm(Dmm<DmmK^\>^xmm^^mv^^m,m-t^o 

m^i o±\zr)\^^—^h. (Ai) , ^z/ff7.7-y (w) , mt^^y (tin 

) , m (Cu) , ^^Di^ (C r ) :^;il*}^)^e>^c-5:r-^ y^mmi 1 ^ 
(Z)J:lC:^M^b<tt^»'ft:^^Xtte/U n> (Si) 

1 2 ^©JilCS i (X= 0. 1 — 2. 0) :&^:**^e>^-&$e 

mi^mi s^mmi^. ^(D±izm^it&^ (pt) , cau) rj:if<D±mmm: 
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. ij—^^y^j^a.-zT, ^'>r-Y^>K, rjiii<Dmm(Dm.m. ^v%ii, zrc, 

SiC, WC, lAoCtj^Eoymmit^miJ^M^X^Sy^a 
[0 0 3 2] 

^^■rSo Zltl^^Sli. X/N'^y ^5? U >t5^^?:®LT, Ar, Kr, Xefe-5V^ 

lg^7{fXS:Mv^T;Sf>^ffiO. 1 ~ 1 O 0 mT o r r^f * L< liO. l'-20mT 

0 r r> ^1^1^- h 0. l^-l O O O nm/mi n^J^ L<liO. 5~100n 

[0 0 3 3] 
[0 0 34] 

«^Scaim^®«^#fcJ^» 1 2 ®#J|Sf i: bTli S i iim\zMnx^:bii\ 
;i/:7T>^2/U n> (a-Si) a-S i<Z)^>U>^^3K> K$:7K^ (H) T* 
^i^$-&fc7K^'ffcT^;i/:7TXi/U =l> (a-Si:H), ^h\ZS i<D—m^ 
mM (C) T'S^Lfe7K^fbT^;V>'T:^^/Ur3>:«j-A>f F (a - S i C : H 
) Sx(D—m^^m (N) TMilLfc;?K^ft;T^;i/>'TXS/U zi>:^>f 
>rK (a-SiN:H) ^if^ffc-^^f^^^flcfeMVA P>tl, JJ^'t?^, iS^)^JU^ U 

1 (Df^tjy tC>!f;i/V^'5'A (Ge) , Ge-S i, i^^bi/U=i> (SiC), H 

(GaAs) , U >'fb^>S^'^7A (InP) , -fe A ( 
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CdSe) X«Cu I nTegJ&if, im. Ul-m. Il-VIf^^ if (Z)#f!^^#^ 
[0 0 3 5] 

xtt, n^m^i^Mi 2(DuniivxAi, au, as, cu^^ if <D^mx'^m 

^•efeS*^ Sc. Ti, Cr, Mn, Fe. Co. Ni, Zn, Ga, Y, Z 
r, Nb, Mo, Tc, Ru, Rh, Pd, Cd, L n, S n, Ta, W, Re 
, Os, Ir, Pt, Tl, Pb, La, Ce, Pr, Nd, Nd, Pm, Sm 
, Eu, Gd, Tb, Dy, Ho, E r, Tm, Yb, L u if^flS e> 

[0 0 3 6] 

L i O^, L i N^, NaOjj, KOj^, RbO^, ^ s O,^, B e O,^, MgO^, M 
gNj^, CaOjj. CaN^, S r 0,^, B a O^, S c O^^, YO^, YN^^, LaO 
LaNj^, CeO^, P r O^, N d O,^, SmOj^. E u O,^, G d O^, TbO 
^, DyOj^, HoO^, ErOj^, TmOj^, Y b O,^, L u O^, T i O^, ZrO 
^, ZrN^, HfO^, HfN^, T h O^, VO^, VN^, N b O^, NbN^, 
TaO^, TaN^, C r O^, C r N^^, MoO,^, MoN^^, WO^^, WN,^, Mn 
Oj^, ReOjj, FeO^, F e N^^, R u O^, O s O^, C o O,^, RhO,^, Ir 
Ojj, N i Ojj, PdOjj, P t Ojj, CuOjj, CuN^, A g O^, AuO,^, Zn 
O^, CdO^, HgOj^, BOjj, BN^, A 1 O^, AIN^^, G a O^, GaN,^ 
, InO^, SiNjj, GeO^, S n O^, P b 0,^, PO^, PN,^, A s 0,^, S 
b O^, S e O^. T e O^:^ ifcD^MM^^Xtt^MM-ft^felT'tj J: V^„ 
[0 0 3 7] 

t^tc. LiAlOg, LigSiOg, LigTiOg, Na2Al22 0 34» NaF 
eOg, Na^SiO^, KgS i O3, KgT i O3, KgWO^, RbgCrO^, C 
SgCrO^, MgAlgO^, MgFegO^, M g T i O3, C a T i O3, CaW 
O4, C a Z r O3, SrFe^gOig* S r T i O3, S r Z r O3, BaAlgO^ 
, BaFei^OiQ, BaTiO,, Y^AlcOi^, YoFecO,,, L a F e 0<^, 
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LagFegOjg' LagTigO^, C e S n O^, C e T i O^, SnigFegO^g 
, E u F e O3, EugFegO^g' G d F e O3, Gd3FegOj2» D y F e O3 
, Dy3Fe50j2. H o F e O3, Ho3Fe50j2. E r F e O3, Er3Fe50 
j2. Tm3F 650^2' L u F e O3, Lu3Fe50^2' N i T i O3, AlgTi 

03, F 6X103, BaZr03, L i Z r O3, MgZr03, H f X i O^, N 
H4VO3, AgVOg, LiV03, BaNb20g, N a N b O3, SrNb20g 

, KXaOg, N a X a O3, SrXa20g, CuCr204, Ag2Cr04, Ba 
C r O4, K2M0O4, NagMoO^, NiMoO^, BaWO^. NagWO^, 
SrWO^, MnCrgO^, MnFe204, MnXi03, MnWO^, CoFe2 

04, ZnFegO^, FeWO^, CoMoO^, 00X103, CoWO^, Ni 
FegO^, NiWO^, CuFegO^, OuMoO^, C u X i O3, CuWO^, 
AggMoO^, AggWO^, ZnAlgO^, ZnMoO^, Z nWO^, CdSn 
O3, CdXi03, CdMoO^, CdWO^, N a A 1 Og, MgAlgO^, S 
rAl204, Gd3Ga50j2. I n F e O3, MglngO^, A 1 2X i O5, F 
e X i O3, MgXi03, N a 28103, C a S i O3, Z r S i O^, K2G e 
O3, L ±20303, Na2Ge03, Bi2Sn30g, MgSn03, SrSn03 
, P b S i O3, PbMoO^, PbXi03, Sn02-Sb203, O u S e O^ 

, Na2Se03, Z n S e O3, K2X e O3, K2X e O^, N a 2X603, N a2 
T eO^rj:if(0±mm^mitm. FeS. AI2S3, MgS, Z n SJ^iftO^jg^fc 
^> 

L i F. MgFg, SmF^fjtif(D^^yitm. 
HgCl, Feci 2. Cr C l^i^i^COmtm. 
AgBr, OuBr, M n B r 2^ if «):i:ffc^> 
Pbig, Cul, F e Ig^if(Da^7^ti©, 

xtt, s 1 A 1 ON fj^i^oy^mmitrntm-^^^mmi^m i 3 (Dmm^mnt: vx 

[0 0 3 8] 

i^VAtt, AI4C3, B4C, CaCg, Cr3C2. M02C, MoC, 



2000-3065123 



#2 0 O 0 — 0 0 4 8 3 0 



NbC, SiC, TaC, T i C, VC, WgC. WC, Z r C^if CD^M^fb 

[0 0 3 9] 
100~1000 nmSS"e^So 

m'3'm:mm<D±mmmmmi ^cDwmnvxitp au, w. ru, ir:^ 

2^(D^mt>^mnX&^i)^. Be, C, A1. Si. Sc. Ti, V, Cr, Mn 
, Fe. Co, Ni, Cu. Z n. Ga, Y, Zr, Nb, Mo, Tc, Rh, 
Pd, Ag. Cd. In. Sn, Ta, Re, Os, Tl, Pb, La, Ce, 
Pr, Nd, Pm, Sm, Eu. Gd, Tb, Dy, Ho, Er, Tm, Yb, 

«^*^fflV^e)tl<&o mmmmm-iPVlD (physical vapor deposition) mt:l^ 
T^?>tl, ZLtHZltm^Mmm. ^^m:i^yf^^ty- (molecular beam epitaxy 

o -fb^^i^^ttCVD (chemical vapor deposition) mUVX^i^n. ZltlJC 
ttl^CVDlS, :/^XvCVDfi6, MOGVD (metal -organic chemical vapor 
deposition) m^Jti£f)^:&^. ZLnh<DfpX'. X A° ^ U > ^*^*^#tC^^T'$> 

So 

[0 0 4 0] 

0 1 tC:gt-r^^MJgc4 0 T'^i^tlfelHIgPT'feSaflJ^ 1 4 JS^T<Z) J: e) ICJ^ 

±lz:7.J^y ^ U >yfC cfc U«^^*&S 1 2 S:?^^-t--S„ 

^OD^IC. H3lCa^-rJ:^tC, «^#t*&Ml 2®±lC^il^<Z)^)|S^2 0«)^iS[ 

tim-iz^^-t^o mm^X'&^Wii^^<Dmmt. MV<xrj,<x^m^mmitm 

1 8 ffllE^ 2000-3065123 
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[0 0 4 1 ] 

1 2 jkzj^mm^ 2 0 ®g§MS^®M *; tc «$eii^^*^iHi y li^?^, ^j^i*:* i 

o 

[0 0 4 2] 

^iz. H5ic^'r<ke)jc, mmi^mi sRrfWim.^2o±K^mi 5^ isa 
^20 m(Dmmi)^ e>m^#^j^M i 2 Rxymn^ 2 0 (Dmmm^<Dm *j izam »; 

1 3±(DmmAvmm^^o -^^t)*., wm'j'2 0iLmmi^mi3^r:zit±mm 
mmm 1 5 ®raicj^i^*^#^E ^cdj^#*^ e)is5t!S^=- 2 0 nn^^^m 12©^ 

mi 5\^<DmL^2 oT(Dmmmmmizmm^n^a 

[0 0 4 3] 
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[0 0 4 4] 

>A3 9lC#AbT, 0. 1 — 1 X 1 0"^To r r^M®^mbfc^fb*^®# 
[0 0 4 5] 

, j^^MJgg4 0 Sr^^^LT^Mi^l 4 t^M^M^l 5_htC-^iC«M, ?^ 

r.n<Dmiz. m^izm-t^oiz^ Wi^^m^jim ms) (oumiz^mmmi^m 

13b SUZ^ijm^V. 1 3 b ?::;^LT«Si|K^^2 0 t. 

m^m^mi 2 t$:^LT=b<fcv>„ ^^g$fei^fis»i 3 h ^mn&m^'t(Dmmit 

[0 0 4 6] 

sjsc.nm'f'^mmi 2 ^mo ^^izmm-^nt=.mmx$>^if^. mi oiz^-r^o 

iS^3gLT*»a:v^„ zi©^^, mmmm^mn^ji^itmbizBt^tmmmmmm 
^j:m(Dm.mzmn^n. m.m.^^m^t^mmi^^&jim<Dmiz. mmmm^ 
o^^mmmmmi b±izmm'^nr:immiiLxmmt^. ^<d^. mn^^^ 
^i^xmi o^ca^•rfll5g*^#e>4^-2>o 

[0 0 4 7] 
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mmxitmmit^miis:^w^m^x:^j^^y6tiii5z:rj:^:r.iix'±mmimnmi 5 ^ 
^mvxmmmm^^tt^mmmnmi 5 a ^mm^mi s±izmm-t^o citi 

[0 0 4 8] 

Ml 3_hic^]^LT, ^<D^. ^mmm^ o±iz^mmmmmi 5^^m-r^± 
m^x.m<owimizmn^ti^r. um.^t:m^hxmi 2Km-t±mmm 

[0 0 4 9] 

i;^mi smizf^mhr=.mmx^^x^^\i^. r®^-^. 0 2ic:g^-rfi^^*&Mi 
2(DmmWi. mmmm4: o^m^^^mi 2±iz-mizmmi^x. 
Mii?4 o±izwL^^2o^m^i^x. m4.Km-tmmwj^^Jimj^^m6iz^ir 
±mmmmmi B^^m-t^^mmmnmi^^jim^x^nz). ^<Dj:oiz. m 
mmm^miry^>j:mitm.n^2 0(Dm^j:m(Dm.mizmy^n^. ^©^> mm. 
^^m^i^xmi sizm-tmmi^mi 3rizmm^nr=.mmmm4 o(Diiag*^# 

[0 0 5 0] 

*:t:$e>jc, 01 4ic3t-tj;e>ic, m^mmmi 2j^xfmmi^M 1 smizf^m 
bfci^^fiig?4 0 5:. mmcDmmm 1 4 ^cfev^Tj|fei^^^:M 1 sAxf^mmmnm 
1 ^ iiii^iz^<Dmmt)m^km'ptsmmthxmmi^x%j^\f^. z-om^. 0 
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[00 5 1] 

j^^hx^mmmmmi ^Rxfmmi^mi s<D^m.mmizis\-f^mmiit3^^^^ 

v^o mxit. m^<DmGiz^^m.u^m^jim^m^^x. mio. 012, hi 
sjstxj^mi 4.iz^'tn^Mmm^izMfBi^x. 015, his, mnikxfmi 
8iz^-r^z>iz. WLn^2o^mi.t=.m^Mimm^t.-r^:r.t.i3^x^^. wl^^ 
(ommt. m^mmm(D±mmmmmmmizun^<omii«o-^i)mfii't^^o 

[0 0 5 2] 

^4/c<DIHI^l 4 ai:LT%<fc<. 0 2 4 ICa^-T J; e) ICzi- >^^©IHIS 1 4 b i: b 

z:®gI2 lS.y^®2 4lCat"mjfe®?^^lC^t-tS^^©^Mi|!cl 4 a2S5:tJ^zi- 
>^^<3D^MJ^1 4 b (DJ^^^JlRtt, mi 9]ktJ^m2 2 iC^n^tla^f ^-f b 
<ttK^y h:b^©-5^-/N°-:/n >y ^ 2 l a :g:U^P9ft:|^<Z)a&7=— A'^O ^ 2 1 b S: 

Ml 3 b^r^itfe^-^fciHii^ic, ^mmmi^m^m'y:r.<D±izm9--/^-:ru^yi7 

2 1 ai^t^2 1 b $:?^^LT=foJ:v>o 
[0 0 5 3] 
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, m^i OG)^^:&I^g^cg;§mL*^o^(Z)_tgp^c««l o^cTOJ&:&I^a^c§gai■r-5 

[0 0 5 4] 

^MbTI^ff*Wi^c^i^^-r€, AMJ"^ i 4 a^trj^ 1 4 b ^mrnvx, 019 ^tr^s 

2 2{C^-rS«$:'m^U 3§&5^-/N°:/n^yi^ 2 1 a^ttK2 1 b ^r^tl^tim^^ 
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